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SPECIFICATION 

1. Title of the Invention 

Manhole opening method in tanks 

2. What Is Claimed: 

A manhole opening method in a tank comprising the 
steps of opening a top cover screwed up to an upper part of 
the cylindrical body of the manhole provided at an upper 
part of the tank body and opening into the inside of the 
tank, and then gas-cutting the closing cover welded to the 
inside of said cylindrical body, wherein a safe gas is 
supplied to fill between the said closing cover and a bottom 
cover screwed to a lower part of said cylindrical body, the 
top cover being opened before or after that, then the 
closing cover is removed by gas-cutting, and finally the 
bottom cover is opened. 

3 . Detailed Description of the Invention 

The technique disclosed herein belongs to a field of 
the art for removing a welded closing cover of a manhole 
provided at an upper part of a tank such as a flat-bottomed 
cylindrical low- temperature tank. 
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Thus, the present invention pertains to a manhole 
opening method according to which when opening for 
inspection a manhole provided for facilitating construction 
and maintenance works at an upper part of the tank body, 
first a top cover screwed up to an upper part of the 
cylindrical body is removed, and then the closing cover 
sealed by welding to the said cylindrical body is gas cut to 
remove it. More particularly, the invention relates to a 
manhole opening method in a tank in which a safe gas, such 
as an inert gas, is supplied between a bottom cover screwed 
to the bottom of the said cylindrical body and the said 
closing cover and let permeate to replace the remaining gas 
in the tank, then the said top cover is removed almost 
synchronously with the above operation while the closing 
cover is safely cut out by gas cutting, and finally the 
bottom cover is removed. 

As is well known, the storage tanks, especially fluid 
storage tanks have been enlarged in size in recent years, 
and are subjected to an opening test periodically for the 
check of fatigue of the body with time due to variation of 
internal pressure and thermal behavior or non-periodically 
for the inspection of the tank inside after a big earthquake 
or other unexpected natural phenomena. 

In order to facilitate such check works, a manhole of 
the type used for the constructions is utilized. For 
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example, as shown in FIG. 1, a manhole 3 is provided at the 
top of the internal tank body 2 of a flat-bottomed 
cylindrical low-temperature tank 1 for enabling carrying-in 
of materials or entrance and exit of the workers during 
construction works, and in conducting the said test, first 
the stored fluid and then the gas in the tank are discharged 
out, and thereafter the manhole 3 is opened to allow 
entrance and exit into or from the tank through the manhole. 

In the manhole, after construction thereof, as 
illustrated in FIG. 2, a top cover 8 is tightly secured to a 
top flange 5 of the cylindrical body 4 by bolts 6 and nuts 7. 
However, there is a possibility that the stored gas would 
leak inevitably in operation and diffuse in the insulating 
material 9, so that, as shown in the drawings, a tight 
closing cover 10 is incorporated by welding 11 as a blind 
cover in the inside of the cylindrical body 4 to provide 
tight closure and security against gas leak. 

When opening the manhole for conducting inspection, 
therefore, it is required to take away the top cover 8 and 
then remove the closing cover 10, and usually gas cutting is 
employed therefor because of ease of operation and other 
advantageous factors such as high efficiency. 

Gas purge from the inside of the tank body 2 is 
usually conducted after fluid discharge as mentioned above, 
but there still is a possibility of existence of residual 
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gas in the tank, and if such residual gas should exist in 
the tank, there is a risk of explosion triggered by gas arc. 
Thus, the prior art had the problem that confirmation of 
non-existence of residual gas was very difficult. 

In view of the above-said prior art problems involved 
in opening the tank manhole for inspection or other purposes, 
the present invention is envisioned to provide an effective 
method for opening a tank manhole according to which a 
bottom cover is secured by bolts and nuts to a lower part of 
the said cylindrical closing cover, and when opening the 
manhole, a safe gas such as an inert gas is supplied between 
the said closing cover and the bottom cover to purge and 
replace the residual gas in the tank and fill the tank with 
this safe gas, after which the top cover is removed from the 
cylindrical body, then the closing cover is opened by gas 
cutting with no fear of explosion, and finally the said 
bottom cover is removed. 

An embodiment of the present invention which can 
fulfill the above object is described below with reference 
to FIGS. 3 to 5. In these drawings, the same reference 
numerals are used to indicate the same parts as those in the 
mechanism of FIGS. 1 and 2. 

In FIG. 3, the tank in concept here is a flat-bottomed 
cylindrical low- temperature tank same as shown in FIG. 1. 
At the top of the inner tank body 2 is secured by welding a 



5 



cylindrical body 4 of a manhole 3' in opposition to an outer 
tank manhole and facing the inside of the inner tank 2, and 
a top cover 8 is secured sealedly to an upper flange 5 of 
the cylindrical body 4 by a combination of bolts 6 and nuts 
7. Also, a tight closing cover 10 is provided as a sealing 
blind cover at a middle position of the structure by welding 
11 as in the conventional art. 

In this embodiment of the invention, there is also 
provided a bottom cover 13 as a blind cover which is secured 
sealedly to a lower flange 12 of the said cylindrical body 4 
by bolts 6 and nuts 7 from the inside of the cylindrical 
body 4. Further, a gas discharge pipe 15 and a purging pipe 
16 are provided in connection to the space 14 defined by the 
sealing cover 10 and the bottom cover 13, and these pipes 
are passed through the outer tank 17 (shown at a lower 
position than the top cover 8 for the convenience of 
illustration) and connected to an inert gas source (safe gas 
source), not shown, through a pipe 20 via valves 18 and 19. 
They are further connected to a gas recovery tank, not shown, 
or the gas is released to the atmosphere through a pipe 22 
via a valve 21. 

Numeral 23 designates a pressure equalizing pipe which 
is connected into the inner tank 2 via a valve 24 and to the 
pipe 20 at its position located between the said valves 18 
and 19. 
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In the manhole 3' of the above-described structure, 
after construction of the tank, the bottom cover 13 is 
closed tightly, the closing cover 10 is welded tightly to 
the cylindrical body 4, and finally the top cover 8 is 
closed, followed by closure of the outer tank manhole. In 
operation of the tank, the valves 19 and 21 are closed while 
the valves 18 and 24 are opened to let the gas in the inner 
tank 2 enter into and fill the space between the closing 
cover 10 and the bottom cover 13 from the gas discharge pipe 
15 through the pipes 23 and 20, thereby equalizing the 
pressure on both inside and outside of the bottom cover 13 
to prevent gas leak due to stress strain of the bottom cover 
13. 

For carrying out inspection of the inner tank 2 at a 
desired timing in tank operation, the valve 24 is closed to 
discharge the fluid while purging the gas in the inner tank 
2 through a fluid discharge mechanism and a gas discharge 
mechanism, not shown, and then the valve 19 is opened to 
supply an inert gas into the space 14 from the gas discharge 
pipe 15 through the pipe 2 0 and valve 18. The valve 21 is 
also opened to discharge the gas in the space 14 by the 
purging pipe 16 through the pipe 22, replacing it with the 
supplied inert gas which now fills the space 14. 

In this arrangement, the bottom cover 13 remains 
unstrained as it has undergone pressure equalization, and no 
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leak of the inert gas occurs in the inner tank 2 . 

After the space 14 has been filled with an inert gas 
in this manner, the valves 18 , 19 and 21 are closed to turn 
the space 14 into an inert gas-filled space. At this point, 
the outer tank manhole is opened and the bolts 6 and nuts 7 
are taken off to remove the top cover 8, exposing the 
closing cover 10, and the weld 11 between the closing cover 
10 and the cylinder 4 is cut out by prescribed gas cutting. 

Here, it is possible to employ a method in which the 
weld 11 is cut out while continuing supply and discharge of 
the inert gas without closing the valves 18, 19 and 21. In 
this case, there is no need of designing the bottom cover 13 
and the cylindrical body 4 to be a perfectly airtight 
structure . 

Also, in this case, there is no fear of causing 
explosion even if the arc should reach the space 14 because 
an inert gas is present in the space.. 

Finally, the cut closing cover 10 is removed, and the 
bolts 6 and nuts 7 are driven out to remove the bottom cover 
13, thereby opening the manhole 3' as shown in FIG. 5. 

In this state, the necessary materials, instruments, 
etc., are taken into or out of the tank through the manhole 
3' as indicated by an arrow mark, and on ending the desired 
inspection or other works, the bottom cover 13 is again 
fastened in position by the bolts 6 and nuts 7, then the 
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closing cover 10 is set by welding for closure, and the top 
cover 8 is mounted in place to restore the original state. 

The mode of practice of the present invention is not 
limited to the above-described embodiment , but the invention 
can as well be embodied in many other ways, for example: air 
may be used in place of an inert gas; the top cover may be 
removed before gas replacement; the pressure equalization 
means may be omitted; the bottom cover may be designed to be 
two-staged. 

The type of the tanks to which the present invention 
can be applied is not limited to the flat-bottomed 
cylindrical low- temperature tanks; the invention can as well 
be applied to the spherical tanks, gas tanks, petroleum 
tanks , etc . 

According to the present invention, as described above, 
there is provided a method for opening a manhole provided at 
the top of a tank body, in which a safe gas such as an inert 
gas is supplied in the space between a bottom cover and a 
welded closing cover, the latter being provided between the 
top and bottom covers of a cylindrical body opening into the 
inside of a tank, so as to replace the leak gas in the tank 
and fill the tank inside with the supplied safe gas, so that 
basically when opening the tank, there can be produced a 
state where there exists absolutely no explosive gas in the 
lower part of the said closing cover even after the stored 
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fluid or gas has been purged. 

Therefore, as the bolted top cover is removed almost 
simultaneously with the leak gas replacement with a safe gas, 
there is no fear of explosion even if gas cutting of the 
closing cover is conducted immediately. There is also no 
risk of the residual gas effusing from the manhole when the 
closing cover is removed. 

Also, the removal work is easy as it is merely 
required to remove the bolted bottom cover after cutting out 
the closing cover, and further this bottom cover offers the 
convenience that it can be utilized for temporary placing or 
support of the cut closing cover. 
4. Brief Description of the Drawings 

FIG. 1 is a schematic illustration of a tank. 

FIG. 2 is an illustration of a tank manhole based on 
the prior art. 

FIGS. 3 to 5 are the illustrations of an embodiment of 
the present invention, wherein FIG. 3 is an illustration for 
gas replacement, FIG. 4 is an illustration for cutting of 
the closing cover, and FIG. 5 is an illustration for opening 
the bottom cover. 
1 : tank 

2 : inner tank body 

3 ' : manhole 

4: cylindrical body 
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8: top cover 
11: weld 

10: closing cover 
13: bottom cover 

FIG.l 
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FIG. 5 
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